The phosphatidylinositol 3-kinase-Akt pathway protects cardiomyocytes from ischaemic and hypoxic apoptosis via mitochondrial function.
1. After a severe burn, a marked decrease in myocardial blood flow results in ischaemic and hypoxic injury, which subsequently leads to apoptosis or necrosis. Phosphatidylinositol 3-kinase (PI3-K)/Akt is an important intracellular signal transduction molecule that regulates cell proliferation, differentiation, glucose metabolism and migration. However, the function and mechanisms of the PI3-K-Akt pathway in cardiomyocyte apoptosis after a burn remain unclear. 2. In the present study, an in vivo rat model of burn injury and an in vitro hypoxic model using rat cardiomyocytes were established. In burned rats, the expression of PI3-K and phosphorylated (p-) Akt expression increased, as did myocardial apoptosis. Inhibition of the PI3-K-Akt pathway with 1.4 mg/kg LY294002 caused a significant increase in the myocardial apoptotic index compared with hypoxia alone in the in vivo model. 3. Cardiomyocytes cultured under hypoxic conditions exhibited increased apoptosis, decreased cell viability, enhanced caspase 3 activity, a decreased mitochondrial membrane potential, increased cytoplasmic calcium transients and increased p53 and Bax mRNA expression. Pretreatment with 50 mumol/L LY294002 significantly enhanced all these negative indicators compared with hypoxia alone. In contrast, pretreatment of cells with 200 ng/mL insulin-like growth factor-1, an activator of PI3-K-Akt, significantly ameliorated the effects of hypoxia, although control levels were not reached. 4. These findings indicate that activation of the PI3-K-Akt pathway induced by ischaemia and hypoxia after a severe burn can protect cardiomyocytes from apoptosis. This anti-apoptotic effect is most likely mediated via the mitochondria and changes in p53 and Bax gene expression, intracellular [Ca(2+)] and caspase 3 activity.